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OBJECTIVE: The purpose of this study was to
demonstrate a novel, effective, and safe way
to utilize the erb:YaG laser to clear freckles in
Type iii/iV asian skin. DESIGN: This was a
prospective study. SETTING: The setting was
a singapore-based clinic. PARTICIPANTS:
participants included five women, aged 25 to
38 years, three with skin Type iii and two
with skin Type iV. all of them had freckles.
MEASUREMENTS: photographs were taken
pretreatment and one month after laser
treatment. Three independent physicians
evaluated the photographs using a grading
system. patients were followed clinically for a
total of six months post-laser treatment to
monitor for post-inflammatory
hyperpigmentation and recurrence.
RESULTS: at one month post-laser
treatment, all five patients were evaluated.
The three independent physicians agreed
that all five patients had greater than 90-
percent clearance of their freckles. during the
subsequent follow-up visits (up to 6 months
post-laser treatment), no post-inflammatory
hyperpigmentation, hypopigmentation, or
recurrence was seen. CONCLUSION: The
erb:Yag laser might be considered an
effective and safe treatment for freckles in
asian patients. 
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Freckles (ephelides) are small brown
macules that appear on sun-exposed areas.
previously, treatments for freckles included
dermabrasion, electrodessication, and chemical
peeling.1 These treatments can cause scarring,
among other undesirable side effects. in the past
decade, freckles have been reported to
significantly lighten and clear with Q-switched
(Qs) alexandrite (Qsal) and Qs nd:YaG lasers.2,3

in 2000, Jang et al2 reported the use of a Qsal for
freckles in 197 korean patients, all of whom
experienced at least 76-percent clearance after
an average of 1.5 treatments. rashid et al3 also
showed that a 532nm Qs nd:YaG laser could
achieve 50-percent improvement in 14 patients
with freckles. while these are good results, there
is still a need for a laser technique that can
achieve close to 100-percent clearance in as short
a time as possible, with minimal treatment
sessions and minimal to zero complications. 

in this brief report, we present a study of five
chinese patients (skin Types iii/iV) whose
freckles cleared greater than 90 percent

following one treatment session using a
fractional 2940nm nonablative erb:YaG
micropeel laser. 

METHODS AND MATERIALS
Five chinese patients with freckles were

recruited over the course of two months. all five
patients were women, with ages ranging 25 to
38 years— three with skin Type iii and two with
skin Type iV. These patients were otherwise in
good health. Those with melasma and those who
had major sun exposures or other major skin
conditions were excluded from the study. patients
who used any topical bleaching creams
(hydroquinone) and those who received laser
treatment within the past one year were all
excluded. This small study was in accordance with
the helsinki declaration, as revised in 2013. all
patients consented to participate in the study.  The
patient depicted in the figures contained herein
consented to the publication of her photos.

The fractional nonablative 2940nm erb:YaG
laser (sp spectro, Fotona, ljubljana, slovenia) was



operated at a fluence of 0.7J/cm2, spot size
12mm, 15hz. a single full-face pass with 10-
percent overlap was performed. subsequent
second and third passes were performed over
the freckled areas until a clinical endpoint of
skin whitening was achieved; no wiping was
performed between the passes. care was taken
to keep the skin cool during the laser
irradiation with cryogen spray cooling. post-
laser treatment, patients applied a topical
antibiotic (fusidic acid) for three days and wore
sunscreen during the daytime for the study
duration. 

photographs were taken pretreatment and
one month after laser treatment. Three
independent physicians evaluated these
photographs using the grading system shown
in Table 1.4 patients were followed clinically for
a total of six months post-laser treatment to
monitor for post-inflammatory
hyperpigmentation and recurrence. 

RESULTS
during the procedure, all patients tolerated

mild-to-moderate pain without use of
anesthesia. For 5 to 7 days post-laser
treatment, there was notable erythema and
scaling of the skin. all five patients noted
lightening of their freckles at the end of 5 to 7
days, along with resolution of the skin peeling.
at one month post-laser treatment, all five
patients were evaluated. The three
independent physicians agreed that all five
patients had greater than 90-percent clearance
of their freckles (Figures 1 and 2). during the
subsequent follow-up visits (up to 6 months
post-laser treatment), no post-inflammatory
hyperpigmentation, hypopigmentation, or
recurrence was observed. 

DISCUSSION 
superficial pigmented lesions, such as

freckles, respond to a variety of lasers.1 The
most commonly used lasers are the pigment
lasers, namely the frequency-doubled Qs
nd:YaG, Qs ruby, Qsal, and pulsed dye green

laser. These lasers work by targeting
melanin. by having wavelengths in the 400
to 600nm range and a short pulse duration,
these lasers cause melanosome rupture,
hence freckle lightening.4–6

conversely, ablative lasers, such as the
co2 laser, have been used to nonspecifically
damage the epidermis to remove pigmented
lesions.7 The advantage of co2 is that it
achieves a very good clearance rate with one
or two sessions. however, the downtime
thereafter can stretch up to two weeks or
more post-laser treatment. There is also a
risk of textural changes or scarring.7

To the best of our knowledge, treatment
of freckles with the fractional 2940nm
nonablative erb:YaG laser has not been
described. moreover, minimal data on the
treatment of freckles in asian Type iii/iV skin
exist. 
Limitations. we acknowledge that this

study is too small to draw firm conclusions.
a prospective study with a greater number

of subjects is needed. it is important to
replicate the results on a larger scale. more
studies are needed to validate the proposed
mechanism of action. more studies are also
necessary to determine the optimal settings
and techniques to be applied. 
CONCLUSION

we demonstrated the erb:YaG laser to be an
effective treatment option for treatment of freckles
using a single treatment session, which carries less
risk and shorter down time compared to co2 lasers.
by using nonablative fractional settings, the
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TABLE 1.Grading system

GRADE
PERCENT 
CLEARANCE

NUMBER 
OF PATIENTS

1 (poor) 0–25 0

2 (fair) 26–50 0

3 (good) 51–75 0

4 (excellent) 76–95
3 (all >90% 
clearance)

5 (clear) >95 2

FIGURE 1. appearance of freckles prior to laser treatment

FIGURE 2. one-month post-laser treatment



erb:YaG laser is able to ablate the epidermis
partially. Freckles exist at the dermo-epidermal
junction. at areas of partial ablation, these
pigments can be removed immediately or extruded
subsequently. concurrently, there is coagulation of
the upper dermis, which contributes to brightening
and tightening of the face.8–10 although this system
works in a similar fashion to the co2 laser, the
gentler nonablative settings ensure faster recovery
(5–7 days) with less risk of pih and scarring. 

in conclusion, the 2940nm erb:YaG laser might
be considered an effective and quick modality for
removing freckles without scarring or causing
permanent pigmentary changes in asian skin. 
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